Local acceleration is required to explain electron flux increases in the outer due to wave propagation almost perpendicular to the ambient magnetic field.
Introduction
The relativistic electron flux in Earth's outer radiation belt varies by over five orders 16 of magnitude [Baker and Kanekal, 2007] and is responsible for certain types of satellite 17 malfunctions [Wrenn et al., 2002] . Flux variations are due to a combination of electron 18 acceleration, transport, and loss processes acting within the magnetosphere [Reeves et al., 19 2003; Li et al ., 1997] , indicating that the magnetosphere is a gigantic particle accelera-20 tor. For many years inward radial diffusion from a source beyond geosynchronous orbit 21 (L = 6.6) has been considered the dominant mechanism for transport and acceleration 22 [Schulz and Lanzerotti, 1974] , and is enhanced by ULF waves [Elkington et al., 1999] 
Resonant wave-particle interactions
Magnetosonic waves can interact strongly with electrons and ions via Doppler shifted cyclotron resonance, given by
where ω is the angular wave frequency, Ω σ is the cyclotron frequency for a particle species 58 σ, n is the harmonic number, γ is the relativistic mass correction factor and v is the in Figure 4 for L = 4.5. 
Discussion and Conclusions
Ion ring distributions form in the ring current during magnetic storms as a result of 
